An investigation of the effectiveness of certain antioxidants in preserving the motility of reactivated bull sperm models.
Bull sperm that had been disrupted by freezing and thawing were reactivated with 1 mM Mg-adenosine 5'-triphosphate. The antioxidants superoxide dismutase, catalase, dithiothreitol, and reduced glutathione (GSH) were tested for their ability to prolong the motility of the reactivated sperm. GSH was employed both by itself and as part of a reducing system that maintained the tripeptide in the reduced form. Three of the test agents were found to increase the duration of motility in the sperm preparations; these were reduced glutathione, dithiothreitol, and superoxide dismutase. Glutathione was the most effective protective agent, yielding reactivated preparations with a half-life for the decay of motility of 2.5 h. While dithiothreitol (DTT) is widely employed as an antioxidant, we found that DTT is measurably less effective than glutathione (half-life of 1.5 h). In spite of glutathione's effectiveness in preserving motility, we have found, by direct assay, that mature bull sperm do not contain detectable amounts of this common biological antioxidant. Our results support the hypothesis that oxidative damage contributes to the loss of motility in reactivated sperm and suggest that oxidation could be a factor in motility loss in living sperm.